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(54) CODING. METHOD IN GIGABIT ETHERNET-PASSIVE OPTICAL 

NETWORK 

(57) Abstract: 

PURPOSE: A coding method in a gigabit ethernet-passive optical 
network is provided to improve the efficiency of encryption by including 
the exchange and manage of an encryption key into a scheduling 
procedure of the gigabit ethernet-passive optical network. 



CONSTITUTION: An optical line terminal(lOO) of an optical network 
unit( 120) is registered(801,803,805). The optical line terminal(lOO) of 
optical network unit(120) is authenticated(807,809,81 1). The optical line 
terminal(lOO) generates a session key using an obtained public key of 
the optical network unit(120) in the authentication process, and the 
pseudo-random values. The optical line terminal(lOO) transmits the 
pseudo-random values to the optical network unit(120). The optical 
network unit(120), which receives the pseudo-random values, generates 
a session key using the received pseudo-random values and the public 
key of the optical line terminal(lOO). 
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5 o[l}2\ SBSfla *ICHE 8fU2| S S»S ^££lb 3l3fdl^ n|CH«*! S ^^XfSOII>d, Si!} S 

s §i gjsa o>§^ asa- argon sicm ai. § sxiej season chs- e^asa, ^31 s^3i§oii/H s^oi oi^ch 

6 a ^s»a &xr°j §<m^ eBSxi 011 ch» oi^^ § ^ t mus. eesxpf feoi eieiifsoiiAi a z^xfs s»a gJH3i so ^ 

£a! 21 A* y 4 s ftS OlgofOI A1I£3IM ^^8fe if §31, SSSXI2I- 2JAfth4* &e & :>fS#& Sxi^ ££!ofb ^ 

A^y^ a ^h»b g*ph eig^soii/d e&sxisi £JH3i so sia^^4= s*e oigmoi Aii^^ie 

Sfb 1§§ ^§2^ ofb 3|^dlM OICH^I S 3^Xf^2J ggi Xll&ffO. 

a. nasi ifi s J 



□ HE 
£8 



:>l3fdlM oiCH^j 4>gl^ a 3m WS (Gigabit Ethernet-Passive Optical Network, GE-PON), 31. ±3\\m% 

SAilAi 



EH2j aee 

£ 1£ a Dtmn&si £Ai»t eh, 

£ 2b AES &l§f siSCH&rS EAIofb "EH. 

^ 3^ x-ii ch ^D\\sm m^9.^ asasi §2^ sas eiEtmioi^M EAiofb eh, 

£ 4b as» ¥IB xil CM 3ISM EAIofb EH, 

e 5b e a a oil mm £S2? ( e&sxi ^hoiiai oi^ouib as» &n\mm EAisib eh, 

£68^ a 8 Oil COB a 3f2JX|- SxlOIIAH OI^CHXIb ^11} B3IIS8 EAI ofb £2, 

E 7£ S a 9 Oil CTJB £^25, a£9> ?l K aS»9l £U£ Hf§M EA|6"fb EH, 

£8gg tfasi £J AIAI Oil Oil. OB £32^, afiSt^l 3t JH^S S»»fc SBSM» a » SM32I AJMii EAI 6^ EH, 

E9b^ 61 A| Oil Oil CQB BBSflfif » 2r£JXf S»aS| ^lllii EA|6"fb EH. 



^§2J ^ Ail s> 

&S0I ^ofb 2|* % □ SOfSI g£H3lir 
S B ^h^Xh^H ^PmiM Oiyyi 4§§ ^ 3mXhS(Ethernet Passive Optical Network, EPON)0)| mm 22^, mm 

^ ^ h S^ ^o| ^l^htlim OICH 1 ^ 4§§ 9 3^Xf^0||Ai2| gj-^IF ^ ^mtl- 51 §S2[ 01 Oil COB 3*11 ^5HIMii SSOII 30ICK 

§ ei ^ £1^ §S(^Ig)^ H^S^ 51M e^CK ^^5fS P§H §S§ &sgS| §EH^ DllSdIOII HS6^ 

u mti m& &o\\m B^m^^m §si an 4= 21a. ^iki Aii^mH, m&^z.^, &&&& ^mm^ uvoi a^is 4= 2m. 

^sSF 3I(^§&^ d|^ 3j|^)M AfgopOl §S1 S-s^E^ H^o^ aOIH, ^^Slb ^ 31 S Mi Ai §SS ^Slofe 30JQ. ^ 

a 3|M i^H Sib AI-&EJ s dFB 4^ 31 Xil 3XfO|| ^1 XI XI S^EH §S§ £11 4 s SICK gm 3^1 

bl^ 31 &^(^§ 31 &s ^^)2|- S3H 31 ^1 ^^E^ UfeiCK d|^ 3| g>^S| ^^mSJ- ^sSfOll 3IM OIS^CK S<moi go 
b ^ijlf^ ^<yXf3f Dial 3IM dl^^ Xiy ^E3^ SACK &S, §3H 31 &a ^^SfOII P-ff 3IS AhSohDi, Qe.® 

31b 5^5HI 31b dl^^ &[CK ^Xil^ 0|§£JH Sib 51^ d|^ 31 ^^01 &°D1, U £1 ^B|5I a^l££fe DES(Data Encryption 
Standard)3^ SICK S^IOIlAib mm& 0\^D[ gib &.K '^s!K2f 'atSS'i ^g^XI S3, ^31 'SfiS'fif. 'M§SI IS^Oj "^s 

If" 21 S&O. ^, 01 o{- Afg£lb "^aSK'^b §CHb ^E2J H^OI Sib » &3I '^Ilf'^ '^sSF'M e^ofb 2|0|^ Afg^Cf. 

e 1^ ^ sxi2j qp^s eai 5m sack 

E 13 aoi a 3^X^£ mU2j SBSXKOptical Line Terminal, OLT, Oloh 'OLT'Bf S»)(100)» 3CHE ofU2| g 3Hl»a 

§> h x| (Optical Network Unit. ONU, 01 of 'ONU'Bf SB)(120)B£ ^^QCf. 
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£> h 3| £ 1011 £A|9 4§i m 3l-a»&S CMI bie^lS^S^I 4=e^ S ^SX^SIlf 3PFb|s OIQH^ 4>SB S 3h°|Xf 32§ 4= 21 

D. BE, &<XH0ilb glFHS! ?l*2| 3^X1- ^0I|A|2| g^S CH2{s fi^POII ©El ^Q|5j2g H3I- SblOIOj CH^OII flIBOl 2AH IP HH 

AHI32E1l0l£(segmentation)oH0F 6 r b blS3ia£3±! 5ISSOfc ^5125 HD\0\a CH^S «StT 4* 2ib 3l^blS OICHy! 
££ §BZI(end to end) E^m ^b ^ Ail Oil 2iCh OI01I CP-ej- 4=§§ S 3fa» ^OIIAiSE blS3ia£S*iOI OfH 01 CH^ gJ^OI 

blS3IS£»±! 4*SS S 3*a»»(ATM-PON. APONJOI 2Ab ^s§f »B8 churning^^, 3U\0m 35121 ^§1 3|3|^ AhSSCh 

01 12^01 »£» 31 »0I £8£i£ICH0t 6hb BSb^S 3^X112 21201 &CH3H^ 2f&B »:0£IS0|HS 622Mbps2] 

&b APONOilAH H^XI^OI 3^6f3l CEH ^ CHI APONOjl AH Af§£l2iCL 01 gfSOIIA) Af§£Jfe 31 ONU(1 20)0il etSOIXI 2| OLT(1 

00)001 HiSSJffl 0| S3 ^3j*|o^ a<M£jb oi mm 3| »SS ^XIM^(OAM) flS) QII0I^H(payload)¥^01l £CHX{ SBSCh APON2J 
§?, 9AI B22t3|tt2| §[5j|2| 2^X1 §J2J 3>^go£ °}o\0\ 3bytes2| churning 3IB ^X|£4^ flIOII £CH A|g5fS.2U 01 3^, &M 31 
»»2| ^^01 flISSOb SSI SOI tt4SSQ. 01 Oil dloH, 3|3^b|^ 01 CH a! S| S?b 622Mbps2J Sfc APONOil b|6H 

H^OIH^ AP0N2] »£»&&8 llf^b 2£ 3|^*jo^ dlsS^SJ 4*W0II 2*Cf. &CH*!HS BS90II «fi*S g-Qi-LfS2] 
3hXlU 2iQ. m&M 01 3*?. 6fB/»» SH2| AfgXf Gj|0IEi2J gm^^XO 3§!8H2 li^e! B2S- 31 »B2| <Me"2f SUf^ 

21 ^§oi «a»a. nau mm oich^ § ^a^asi bs»bb a asa 31 aai ^leg sbs iEEE802.3ahoii/H 5 

sspi- eoia. 01 oil mai- oicnyi 4§i § 3ha»aoii sibb ass gjgoi fi?§ci. 



SSOI OI^HXI- olb 3|gr3 IlfXil 
B *32l 3|3 r bl^ OICH ^1 4§S 9 I»a»»0IIA|S| Bfi9 a Jg§ XII 5 9 Oil MO. 

B ttSSI Qg = 3|3fdl^ OICH^l S ^a»»2| »&ftOIIAI as»5| 5hai H 2mm3| 2t H^Oil CCfB Bfll ^3i)e§! M^2J § 

2JS XII S SOII 91U. 

^31 gSoPI ?|6H S ^g^; Sm2| e&S^ISf 3CH£ 5m2| g 3^»^a Sx|£ 31 3^1 M OICH ^! 4§§ g 3^ 

oil ah, assf ^ &±\m o\mm ^soii siohah, g 3^ax^ §xi2j e&sxioii qis- e^^suf, ^31 

^^^§0i!AH ^^01 0I¥CH5! 9 3^^^ Sx|2J gBSxjOil LH«j- ojgHf§3[ ( m&SX\D\ ^3| oi^UfSOilAI g J\Q 

SXI2J g^H3| 3ta tiiaS 2JMth^ ^1 Olgo^OI Ail^3|M ^SShfe 3f§3f, g<M^ e&S^I3|- ^3| 2|AfU^ g 3ha»S Sxl 
£ ^6J5lb a§Uf, ^31 2JAht^ &m g 3faX^ ^X|3|- ^31 eigHISOilAH s^o^ ^<M^ e&§X|2| £JH3I ^1 ^31 2jAhth4= 

2i§ Olgo^OI A||^31M 2I§§ S^^i ^S2^ 6^ 3|3^dlM OICH ^ E 3haXhS2J ^1} Hl^'^a. 



BT32I SI 5t« 

01 ^ ^S2i bH,^& ^ ^ A| OtIS £21 S^mOl ^ Ail 6| ^SfhCK oh3| Oil AH 2i ££2| ^^S^MOil §5¥^I ¥3fS0il 21 Oi 

AH, gSJoh ^^Q^MOil CUSH Aife Ul^ LIB SES^Otl HAISHEhE 3^& eh §gJ& ¥^S 3hXI£^ ofH 21s Oil ^2|oH0^ ®Q. 

xr AH on^a[ dhSJ- ^01, 0161- Afg£| fc.'SSa'afc gCH^ ^£2| oj^ 0 | gib °h 'g, k ssf'2l '^sSTM ISoffe 2|0|^ Mg^CI. 01 CHI ttfdf 
01 6^ A|§£Jb "^SSl 31" SE°I '^Slf 3r2f '^s 3I'M ggjo^ 2|0|g Mg^Cf. 

B ^61 3|3^b|H 01 CH 1 ^ 4=§l g 3^ »S0II AH 2J g^lf §y 31 §^£f 01 Oil CCfE S^l ^3ilMil (flow) Oil 3JOI 

DK 3|3hdl^ OICH^l g 5ha»aoilA|2l 8Tfi»B HB|» AlOil ^6| efiA|£J0H0^ > AfgMS ONU(120) eie, »S»(encr 

yption), gfaa3| ^dl eOlCK A^gXI- oie^ OLT(100)0j|AH2| ONU(120) e^3IZ> ^Oil ^AISDI MgXf 21g 2011b 2| ONU(120) 

QIOIE-iS ^H^M ^ 2iCf. SE^ ^S SI0IE12* oim QIOIEiS ^^5|6fb ^X|2f b| ei# ONU(120)2J ^(impersonation) 

M S[3| 510IP. Ol&l^ MgXf ojea &slK)llb &sSF3|3|- M§3Dj 0| S^a3|2| £§3 H^^^Oil U}E} SIS ^S2J Ss§f3l 
^dl M^2f ^^IM^!0| gej-SQ. 

§FS, S Oil AH D\Dm^ OICH^ g 3^'X^^OilAH Af§i ^ssf ggg CH S (symmetric) 2! gfS21 AES(Advanced Encry 

ption Standard, »HS H^)H^ Olb Rijndael ^UBieOII 2I6H ?aaSCf. AESb DESSEf ^ICHy afflOlffl, &aS[3| 

^3|3h 3*1017 ^0| £Jb a^el Sig glgog sg| ^|^m|E0|^2| j}^oj ^6fOj fll^SStQ. AES E+¥i^ QIOIEiM 

Sslfol-ffl, 01 ED M^2J B3lb 128bl^0|CK AES SSOllAl A^g£]b ^sl}3|2J ^0|b 128, 192 ^ 256bl^3F @Cf. 

EE. ^ ^SOilAHb Sstf2i El^jo^ gPH3|2f bl^3IS 2¥ A|§6lb ohOI HBI ^(hybrid) gUSfg^M &**ot%iQ. Olb g3H3l2f b|^3| 
g^2| §go[f 0|g6^3| ?i£[ 5jo £i ^dH3| g;H3IB, SaSf^^ia CH S (symmetric) M MS^CK S ^SOilAi OLT(100)2f ONU(120 
)b ^3| g9H3|£f bl^3|2j ^ 3| g^M '0IS5I-W A||^3|M ^^elCK ^, OLT(100)2f ONU(120)3h B^ohb g^H3|b CHS^o" Ail^3IM 

^^6h3i Argaa. eie H^^e^b x.509 sshi gf^g(two-way)&^ie d^a^bcii, oib olk 100)21 aj- onu(120) 

2] 5^H3i Aioii eigAHg in^s^i ^ ^ ^ioick g ^goiiAHb 2ie/H2f n e^dieioii ch^ ^£2j ei^e a^&ci. 

£ 2b B ^S0ilAH2J &£2| ^gPi^S £A|6hb E^OICf. 

S ^ SOil AH b ^o| PDU(Packet Data Unit)(202)M Ss5f ^gCH^P^ ffQ. £ 20ilAH2J K(201)b B ^901 Xil^ohb &sSF ^SOilAi Af 
Stt &SSf3l ^01 £J0j, 0I8I- OIB i m<ZBV St0l£f SSCL ^. B ttaOIIAISI 'AH|d3l'b B ttaoi Xil^o^b SiSI Oil AH A^6^3| ^ oH 
^^6hb Sslf3IM 2IDISQ. B e S'Oil AHb Sftff ^^OlIAi ONU(120)2f OLT(100)3h Jn^6h0<0^ tt S^lf3| ifil 0| CH y! S" XilOl H£il 
^jOil SBAI^AI 6^ 31182^ S^^CK ^31 Sa§f3| §SI 0ICH£! ^ XilOi HfiilgjOil 5^A|3lb HIS^ °lj XII CH 3|IS(21 0)0i|Ai OI^OHXI 
□1, £ 22] AES g£(AES function)(204)0jl Ai ^SQCf. AES S<^(204)g Sa§f 3«gCH^0| £Jb PDU(202)0il ^3| Ail^3l ^ SaSIM 
0H3H^^MOil EBAI3/H ^^S}3^ 0|^CH2i PDU(206)^ fflSBQ. 

£ 3g g,^§f3F ^Sohb 3l3Fb|^ OICH^I 4=^^ g 3^X r ^ ^ XII CH 3j| 
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31 S Z>CHJ i^b Sail UEj-LHb 31 # B Aidl± BEiHIOI^g EAIolb £225, £ 3011 AH ^ IH&S "KEY 3A| o|S 

LK £ 23, sh^ICH S!j 3|#AhO|OI| ^12£>b 3MM0I = XI ^4:(DA), ±^±(SA), 3 01 /Qffl (length/type), Gil 01 a , HdlH S 

^(KEY)oi ao. asasi 21 bjioii ma* 01 "key" n£Oii §ch& u\mmo\ g^sa. sin onu02opf Be 

fi§ tJfi OLT(100)5 S^Oilb ONU(120)S| S3PI &0|, OLT(100PI- ONU(120)5 A^§X^ Be §& ^!Si £<^a S^Oilb OLT( 

100)21 S3PI at 01, Alltf 31 ««B3IOIIAifcr 2|A*B4* ^(pseudo-random number)0| £PI "KEY" HE Oil MOiZIU. 

£ 4b a£2t ?IB °» Hi CM 31 £Alofb £BO|Ch 

£ 4b ONU(120) §^(REG. Registration), ai 2! 9 (ranging)(RNG, Ranging), e^l BS(Dynamic Bandwidth Allocation, DBA)g2J Q-B 
ffl! XilOi 3l^(MAC control functionality)^ a« SDE(Secure Data Exchange)^ }|feOI s« *]|CH ¥31 S (31 0) Oil 9IXISS £A|oHQ 81 Ch 

£ 42J «?|3|IS(200)S 73l# § 33le LH XI 73IS0II 8HSSKM. ^ M^OIBM ¥3I§(300), ^ XHI CH ¥3118(310), 9Jj 3IS(220) 23IS0II 
8HS8KD. M£I3IS(410)£ 13IS0II 6H9BDK a* MdfOIBM ¥3I#(300)£ LLC, bridge entity §9 }|feM *9SD. S ^SOilAib £PI 2 

3ieoiiAi ^pujim oihh s ^ej»ag gfssi^ 4*sso. ^oi, ^pi °» ^1^(220)121 reg, rng, dba, sde §si ^i^e ^tsaib 
™ n\o\ ¥3is(3io)s sasit 3iee ^pmie 01 hm & ^a»a ^ 31 e (400)01 bci. 

£ 5b OLT ^ ^ Oil Ai Hi as» FSM(Finite State Machine)^ £A|8HZ SACK 

£ 5b ONU(120)2f OLT(100)B£I QB XHCHSS2I ^3IS dHBISUl a£»2l- B^S IIBIi ?fl8 S0(500) Ui XI S7(51 

4)2] 2* BJIfiS DIB »Ch S0(500)g ^JlSf B3I, S1(502)£ BSB3I. S2(504)b S3PI ai^EPII, S3(506)8 M\&3\ »«B3||, S4(50 
8)b A||fl3l §8B3||, S5(510)b B3I, S6(512)£ AH^S AH£5?| £i£B3l, S7(514)£ 3| 52^ 5d|B3IO|Ch 2f2|2| B3IM0II QI6H 

BXi, S0(500) & EH Oil A) OLT(100)b &D\&W ^SBCf. S3ISPI- OI¥OiXIB OLT(100)b ONU(1 20)0il Ai £LH£ B 12§ (Authentication R 
equest) ^£!(503B3II)»I2 S1 (502)21 BS&EHsl SS^Cf. 6PI Be£§ <^^Oilb ZimMH SSabCII, X.509 H^^MOil S\o\0\ 

BeAiOilb ONU(120)2i £JUd\ S880, e!S6fEH(502)OIIAI OLT(100)b HD\ ONU(120)°J <M^I£ §1 ffBSO. Be 

fi§ Mil g6H ONU(120)2i A]Si£3^ B§£IB OLT(100)b Be §S^!aI ONU(120)^ ^^i &CK503B3II) 

. S2(504), g:H9| BSIOIlAi OLT(100)b ^^l ONU(120)2J £DW3\m mm&Q. OI^Mi OLT(100)b Xl^oj g^5l, ONU(120)2| g^H^I, 

nam »d2i di^^iM »2 ^b ^eh^ sen. ^^i s^H^ib ui£r soi Bees ^moii 5»ao. msi qioiehs a^opi «»oi 

OLT(100)b ONU(120)°I S3H3I. »&!2| g^H^I, »6!2| dli!3|£J Ail 3| ffl]» 2j^B4^ 0|g6^ Ail^9| S ^^^Q. Ail^^lb LHSl 
5jB D[X\D\ (Tl^Oi! ONU(120)£ S^eh 3\ &m ?JLO\0l o|°£, Ol AISOilAi OLT(100)b ONU ( 1 20) Oil >HI 2|Aht+4* 2 

^&ra. oia mm oLTdooja oNUd20)b Aii^^i at a s&ma. oLKioojfc oNud2o)^¥Ei m\hb\ ^y^&s chiaixim ^&»ecK507). 

OI^Ai Aild^l ^^Ol S4(508)°J Ail<M^| Ah^^^ Qra. SB. Ail^5| StOI Ol^Oiib 3\ 52^ API SWII OLT(100)2f O 

NU(120)b Ail^3| AES Oig^OI AfgXh CilOIEiS &S5fBCKS5 ^EH)(510). Ail^^lM ^§0| IUS D\D\ 

diM oicnyi 4*eti s ^fgjxiasi g^sas ?ib ji^b ±3\\m^^ £¥ oi^si APib ^b^b s ^r^xi-asj e^oi oi 

OiX|£2, Olb AH^g Aii£5MM ^&o\J\ S^XI ^ll^SCK 

^^Sf3| a (update) API Oil b ^Slf5»| & ^AjOii CH6H ^ HBIIS S^AiVEi 2S^APIM ^^I ?l^ ^XPI MCHZ! 

ck oib gmspi e^i api ^moi, 5 h ehi s ^^i oi^oii jnt^oi ^amb "5" dfb *xpk 4 nam ^1 01^011 &m 

ms\ jumoi ^oiub 3^oiib M'^b ^£^*^^oi tt^ta mwxi asso. 31 bsappj £IB(s6#eh)(512) oLTdoojb amwxig ahj 

e^5rll CIAI SIArB^ &m ONU(120)^ ££im°^M AHsIzE 5IM ^^thCK £ 5°J S1(502), S2(5'04), S3(506), S4(508), S5( 

510) a eh ^^oiiAi s^isf a^sa ^ ^^w, ^^im s^pi- a^sa Aioiib so(soo) ^ehs soi»ck 

£ 6^ ONU ^BOIIAHSI SSS FSMM £AIB 30IP-. 

50 (600) ^ EH OH Ai ^D\s^D\ OI^OiXIB ONU(120)b &J§fi§ OLT(100)S *4!&CK601 B»). ONU(120)fe OLT(100)S¥EI Be S 
S ^11 ^£!(603B3II), ^^l Be IS ^sOil OLT(100)3 S^H^IS ^i^BP-. ONU(120)b 6PI OLT(1 00)£^¥Ei 2| AI-B4 8 
^<y(605B3||)ao^ Mi Aild9|ff 6S«BCKS3)(606). Ol CHI dfdl- Ail£5?| ^^Ol &^£JH, OLT( 100)21 ONU(120)b Ail £3? IS S^o^b ^EH 

BO. ONU(120)b OLT(100)0ii 3j| M<£B\ CHI AI XI B BC[(607B^II). A||«3| StOI Ol ^Oilb 0LT(1 00)2^ 0NU(1 20)b 

?i is api awn ^>pi Aii^^i ata.AEs ^taasi oiemoi Ahgxi- Qioisa &ia§[cf. 3i mappi £BONu(i20)t «xht>hi2| 

Ail^e P-AI OLT(100).^¥Ei 2|A|B^ Sts ^^aHSAi AH^^ 3|g ^a&CK 

£ 7g £ 5£f £ 6S| B^ilSS E|0l°J£^ SBB 5}0|Q. 

£ 7^ OLT(100) ^ ONU(120)^^ Ai^.°| g^H3|2f X^oj b|^5IS 21b ^ EH Oil AH Ail^lS £golH Ql 01 EH S S^ohb 111 UEIUj 
QK £ 70il £AIB tlfSf SOI, All ^31 Kb f(a, aP, bP, r)2J gj^ EfSIDIEiM ^XIH 21b a^S ^^£JW(704), XII 701 B3I0H Ai OLT(100)b 
ONU(120)2F Saa Ail^^lS aasPI'flShOI SIAFB^ at rg ONU(120)^ B680. ^>PI HIMB4= ^^1B ONU(120)b Ail^3IM ^ 
^oHI(706) 703B^II0HAi Ail^3| CHIAIXIM OLT(100)S ^ £1 B CI . M 705B»«|A| OLT(100) QIOIEtB WX\, HD\ S 

51 §SI 5^8hb e^2J <i!^M ONU(120)^ ^<MBCK S^£| H^l ^(normal grant) ONU(120)M°J &II29^ #M 
o\X\ dtH\ SPI ?io^0j 2|2|2i ONU020PI- Befi^S a 4 s Sib W Xl (slot position)£f a^Kslot size) eg SAIB ^JsOIP. Ol 
[Tjjoj ai^oj ewg oi e n^Eg 5^ gAFoj n^ei ^^oj §E n ^H(grant type field)0il aSBCf. XII 707B5||0||Ai ONU(1 
20)b e^SJ Ai^oii *j£0il [£|^ OLTdOO)^ GHOIEiM ^<MBQ. 

£ 8^ s aasi ^ aiai oil oil mm £bh^, &msi mztm ge-pon-si ^b^b ±3\\m% §»a an eaib £Boicf. 
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£ 8a 3| 801 B 31 LHXI 31 805 B 31 31- ONU B 31 Oil SHSBCL 31 801B3l0il/d OlT(100)b ONU(1 20)fiOII3l 3 ^(Registration G 
rant) A Jli ^^^Al ^ ONU(120)Ma ^^i§ S^SCK 31 803B3I01IAI ONU(120)S8 &}| §& H&^9\ S^Oil dj 

a- XlZhOII §^ fi§ ^11 £&!»0I ONU(120) S^g »C[. HI 805B3I0IIAI OLT(100)b g^S ONU(1 20)M<H13I 6!S □ 

3§ Ai^S ^SO. Xi! 80733I LHXI 31 81 1 E+^llfe 2im S! 33I3I ^ B3I0IQ. 31 807B3I0IIAI OLT(100)b e^OI 0\^0\B ONU(12 

o)mchi choh 2je n&m &s>m 21m zi^m Mm.m 4»£!». e^s onu(i20)m^ xii 809&3i chi /h oltooojooi ej§ 

^tieo. hi 81 1 e+^ii oti/d OLTdoo)^ &d\ onu(i20)m s b§oi oi^ch*! onuo 2omoii3i 21m g& <m^m eie 

2§ ^11 S! 2im §& gSH OLT( 100)21- ONU(120)Mg ^ «CH2| 33I 31 S|^6MI SCK 31 8133511 LHXI 31 815B3lb All 

£3! B3I0ICK SI 813B3I0IIAH OLT(100)b M\&B\ ^^0|| OlSth aAfB4> ONU(120)^ &J\ a^B4= as ^Mo[0\ 

M\&d\m ONU(120)b HI 815B3I0II/H H\&B\ OilAIXIM OLT(120)S ££!&CK OISW £Js>Sf2} ^9 aSSCM. AH 

s» Aiifl^i fi^^f aaa ra^hxi £M £8£s Allodia oisvoi cnoia 2^01 oi^cnsa. m 81 7&^i 01921 B3ie^ aaaie! a 
<y B3ioii asstss oiw cue a as a^ao. 

&D\ E 8 Oil 61 Al Oil Oil AH b ONU(120)^h OLT(100)0il g^S o\H &D\ OLT(100)^¥EI ONU(120) IDS ¥0lg>8 ^Oil AhgX^ ojif 

6>b HfSS 5EAISP-. 4^1 £A| Oil Oil AH b ^ AlOil fl^ E!» £i^Oiib Sff§ aX| 8[bC[b §301 21 Ch 

SE. £ 9011 £A|@ tttSf aoi, MM XI- eJif & £1^ »S ONU(120)B OLT(100)0il otb ^Si HdlofS £8 a *)A| Oil Oil AH A^g 

x^a <M£j£e as xh^ ohoiaa ss £8 21 aa ^^is^i a»a §^ 4= 21 ch 

01 shs *jsisoi ^oiq a*s»boi mmm a ^ sack ^, see a asm &n as^2^ 2§§ a oNud2o)eii) s^ois eiei 

4- Sib S^Oilb ONU(120) IDS ¥OmXI Sba. Olb a^ll^SI ^3il§^j ^xPI- ^§Db SSOI SIQ. £ 9 Oil £A|Q ^§o[ 
S Cf§i ^CK 31 901 Eh^l CHI AH OLT(100)b ONU(120)^ §^ Zl^iM ^J§}Q. 31 903B^il Oil AH ONU(120)b 2§ 61s » B! 

e 2§ 6J^M ^J)il OLT(100)^ ^^lelcK OLT(1 00)011 M ON U( 120)21 e^Hf§0| SUB ^Ol OLT(100)b ONU(1 20)0il^il eie^ S 

4 s 21b eie Zl^^(grant) iJli ££!§hCK 31 905 B 311 Oil AH OLT(100)b §S til g 8J§ §3 ^Ol ONU(120)^ 

ck oisf ^oi eieoi aeoii oi^chxih^. oLTdoo)b m^s\ 21m &m.m onu(120)^ &tim wq.ii aa. 31 907&^ioiiAH 

OLT(100)b Ail^3| ^^Oil OhgEh 2| Al- B 4 s ONU(120)^ ^^i^Q. 2| AI-B4 8 4=61^01 Ail^^lS ONU(120)b 31 909 

B3II0II/H OLT(100)S All«9| OilAIXIS ^d^CK 31 91 IBM 0|Sh2| B^IIBS m±l B 311 Oil oHSSfHS 01 Oil CBB ^gg 

aefecf. 



» ass 3i^die oicn^i ^sa ^ ^anaw/da aiae assaas aeiwa. ois ss»^i «a ^sa^i aa mt^ s§ u js§ 4= 
§1 ^ j[2ij}&9\ mxiou s&ai^ §£isi eei oil ^e?B s-oi-as ^xib ^i^fdiM oiam §■ ^sx^oii 

ah a me^ei s-^sf ^xhs ^mm 4= aa. 

(57) s^pa a 91 

sma s<y^ eBSxia ^oi£ am a ^ ^^x^°r sxi^ ^?^£ib ^i^^oi^ oich^i 4§§ s ^x^ouh, ta^ &^if s &a 
a 01 e& a^if as oil 2!ouh, 

a ^ana sxia a«is sbs^ioii a a e^3f§a, 

e^iiisoiiAH s^oi oi^oi^i a ^ha»a sxia ^bsxioii cua ojgasa, 

^<y^ eBSxP^ 40| oienf^ailAH mjssh gj- ^^oi^oh xh^joj g^ H3 , ^jy. oj^y^ Oie^OI Ail^3|S aSofb 

sbsm^ a^i 21 Am* ata a.Jtana sxi^ at!»fc 

m\ aA^B4= aa *^ia a ^a»a axi^j a^i oieasoiiAH si^a s^^ sessa s^h^i aa ^,01 a^y* ae 01^6^01 aii^^i 
s ^^mb ass s&^e 6hb j\Dmm. oich^ s ^isxf^a sis aa. 



a?a 2. 

xii iaai aouH, 

Aii^^is aas g ^axhs ^%\d\ m&3\ &s diiaixim sbsxis ^^s^b a§§ ch saae ^§25 ohb ^p^im 01 ch 



3. 

«l laM SiOiAH, 

&31 ej^as^ eB§xi^¥E) eig n&i^ <M^g *<m^ g ^^xi-a mx\i\ s<y^ ^bsxi^ eje s§ <y^M ^<i!o^b a 
&d\ eBSxis^Ei eig e& ^11 ^Aio^b i§£§ oi^oise 5hb ^PUdiM oi ch s ^^xFaa &i§i- aa. 



a?a 4. 
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HI 31*011 9iO\ AH. 
:>hSXfgf2| ^sll ye. 



HI 1 SOil 2iOiA1, 

2jAfy4= at it oisstoi Mil ^i^di^ oich^i a :>faxfg*2j gjg. 



HI 1S0II SiOi/H, 

g ^°jxhgj xh XP ^ ah^§^ ahi^^i^ a ^s»» §xi°i ^^h 3i » bi^ 9i ata. a#^ #&sxiai sjh 9i a#^ 



7. 

sma »as issaa ^oie sua a ^a»s sxis ^aat ^phhm oiaa 4^§s a ^a»a«iAi f ass »sst ai sm 
» y^s oi §e grsst oil aid ai. 

a#S SBSXIS gq 2§ <^sg g^!6fb HfSif, 

&9I a£±£ SBSM£¥EI 2J§ ^£!8*fc a§2h 

eig ai^oii caah a<y^ sesas eie s§ M&m ^sm, &21 g<y^ e&sxi^¥H eis m& t!i§ 31 

&?i e^sxi^^H 21 My 4^ ate asa. 6pi siau^ at a eis e& ^soii s»a 6^1 a#^ e&sxia 

9i »e oigohot Aiid3is ^^affe ass. 

A^gXI- CHIOIEiS Ail^9|M 0|g& 1^9 S^Sf 9^2£ gmsfoKH ^^Jofb 0l¥CHSM fS2S D\im = OICH!*! a 

sasi %m.m ye. 
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